U.S.-China Low-Carbon City Action Planning
and Technology Solutions Workshop

" January 22, 2018
20184F1 H 22 H

S\,

Company: ,'*" s LumenCache
INE R T R BE R A R A F
Presenter: Derek Cowburn, Founder/
CEO

‘\,—\—,\ —— D,
T U 52 o -




LumenCache Company 7 &

5 E A oL T20114F
i AR R se R + @ /]
S4Bk A A 1%

B I H &1 5 Bh % BICERC-BEE?2

s N/ CEO : —MIMEZ ERIk
XK, A2 Ee E N I % K 4
I 25 T 5 A i
2208, NIRZ TV B R HEFF T RE
AR T B R TR

USA Company founded 2011

DC Nanogrid + Communication/Control
Patent in 5 Global Territories

DC project pipeline helped fund CERC-BEE2

Founder/CEO: A value-based entrepreneur
who is an expert in smart DC micro-grids and
has over 25 years of building automation
excellence, has contributed to many
industrial groups in promoting energy-
efficient building technologies.
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Smart building adoption is slow.
Builders avoid installing technology
because security risks and complexity
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POWER TRANSMISSION
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standard but the ability o
adapt to any standard”
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-- Derek Cowburn, LumenCache Founder

Building infrastructure is difficult to
change but technology in buildings
changes rapidly
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Qpen hardware platform FJ F-fifi{4:2
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Technology Benefits 1357[(% ,h

Allows a different power/
communication standard
over each wire over the life
of a building (incremental
upgrades)

Makes all wired devices in
buildings plug-n-play,
compatible, controllable by
any system, and virtually
unhackable (Smart Cities)

More efficient energy
delivery allows less complex
devices, lowering costs and
lengthening device lifespan
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All DC home, Montana i Hiji

ALL DC T B

* LEED Platinum « LEEDH 4

* 94 Lighting Circuits = 94 B Hi %

« USB Phone Charging * USBHLifi7tHY
* DC Ceiling Fans o HME

e DC Exhaust Fans o ELIMARR

Urban Frontier House

achieves LEED Platinum
Power, Communication, Control backplane

(USGBC Montana)

Removable converter
Modules (LED Drivers) Solar PV

Panels




2 Wellness Centers & 1400 Hallway Lights
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6 Apartment buildings: 623 Et&:
* 1400 Hallway Lights * 14007 EBAT
* 5-6 Floors * 56/
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Wellness Center: 3000BAF EE,

* 300 Lighting Circuits 7
* Exhaust Fan Control HE < 7 40 o
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Demonstrating Full Range i

Zhaleng Smart City |
ZERESW™

PingDi Low Carbon
City FEHB{EhmIEL T
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Global Himalayan
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Universal Platform ﬁﬂﬂ N7 é?/

Demonstrates the global
market is ready for new

power distribution standards

Allows new power conversion and
control hardware, software, and
protocol standards to be rapidly
tested and compared

Generation 2 is a complete hardware
and software platform meeting power
and communication requirements
across multiple verticals and global
markets

UNITED STATES
Maturing dealer . . /
network, onboarding L
tech reps and

distribution channels.
S4m pipeline for 2018

CANADA
_“expanding dealer
: network, onboarding
1 tech reps and

distribution channels
CARIBBEAN .

Multiple installs in St
Martin proved
weather resilience

MEXICO
Distribution channel
and installation
systems in place.
1.3m pipeline for
2018

/maturing dealer
" network on multiple
islands

~ www.ghe.co.in

through storms, -
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CHINA

o MOU signed with
world’s largest
; city developer

¢ (CFLD). US
DoE/China
Housing program
co-lead

INDIA

selected LumenCache
as core technology
. partner

AUSTRALIA =~~~ ,:/ g

Distributor with
12 locations
preparing market




PoE Comparison PoEHﬁftx
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- Gen1 does ng_t support high-speed data
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- New LED Drivers more efficient than

PoE
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Working prototype of Gen2
expected 3Q18
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Global release 1Q19
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Gen2 will leapfrog all PoE-
based lighting systems and can
power all of them
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PNNL.gov identified LumenCache as unique solution

PNNL.gov4LumenCache i\ & MR i 7 &

PoE loads

Non-Ethernet cabling

Power Supply

Per port upgradeable

AC or DC Supply

Bi-directional Power

Redundant Power

Manufacturer l»
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Energy management | Direct via VLAN v v v | v
cccccc Indirect via router v v |V v | v v [V |V
PoE controller Required v vV I v |V v v |V
Optional 4 v
PoE switch 802.3af v v
802.3at v v |v vV i iviviv v
UPOE v v |v v v v v v
Other v v | v
Selectable standard 4
Ethernet Switch Hardware upgradeable 4
Direct PoE loads LED drivers v |V v | v v
Luminaires v |V Vi v v v i v |v v
Sen: v | v v v v |V
Luminaires w/ sensors v Vv v |V v | v
USB/-PD & comm v
Non-PoE loads Fans v v
USB Charge only v v
MELs < 100W v
Cabling to indirect | Ethernet cabling v |V |V |V v v | v
v | v |V v |V |V
v
v
v
v
v

Standby power mgmt




Compare Generation 1 & 2 Lt 4Kl

LibRE (Generation 1 25—4) | Epoch (High End =14 88), Ascend (Budget %)

Installation 3%

Module card interface #3211

Field device wiring ¥1L37% 1% £ 2 2&
Per port power &/ ) T2

Ethernet interface DL A X3 1

Control busses per port &> [ [

P S 2

Backplane BIOS 5 #fi N it 248

Communications speed 815 1% &

Supply power control fHt H1 47 il
Plug-n-Play commissioning B[ 3 E[J

RERREY

Factory Wired Panels T.] 4k

TR

Fixed pin mapping (14c) [#l & 5

i e S
Cat5/6 (RJ45)

16W @ 12Vin
60W @ 48Vin

External gateway Zh#E R 5%
1x 2c¢, 16 channel matrix

None. Completely passive 7%

T. SEEHE

512kb/s (DMX speed) shared
bus
2,000kb/s Port to device %%

%
External #}3#1
Possible 1] fit

Field assemble plug together panels 17 2H 2 1
3k

Allows complete mapping of field pins 0 1F 58 %
FRI3R37 5| JN Bt S5

Cat5/6, 2c, 4c, Coax

100W (Epoch)
60W (Ascend)

100mb/s built-in PN B 100mb/s
16x PtP, 1x 4c, 2x 2¢

Basic PnP card management, Energy
Management, Prioritization, Safety, Logic, Clock

BRI PP REH, REIREHE, RS, wE,
W,

1Gb/s per port £ [ (Epoch)
100Mb/s per port £/ i [ (Ascend)

Integrated £ Ji&

Required T %
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Thank you
WA

dcowburn@lumencache.com
WeChat “LumenCache”




